1. Introduction {#s0005}
===============

Transport patterns, in terms of both access to and choice of transport, are structured by social inequality ([@bib33]), and lack of transport choice can lead to individuals (particularly those on low income) experiencing poor access to goods, services, and the inability to participate in society ([@bib6]). Knowledge of individuals' use and experience of transport is important for furthering our understanding of the factors which are important for public health. Current public health strategies are aimed at encouraging the population to be more active ([@bib49]), and active travel (walking, cycling) are viewed as having potential to reduce levels of obesity ([@bib16]) and better mental health compared to travelling by car ([@bib32]). However, there is little known of the extent to which satisfaction with transport mode varies for different groups (e.g. gender, age, socio-economic status, employment, area of residence) and how this changes over time. Understanding transport satisfaction can inform national and local policy aimed at providing a sustainable transport infrastructure which can have important national and international benefits for both health and the environment ([@bib10], [@bib33], [@bib35]).

Travel mode choice is often dependent on where people live, for example those residing within suburban areas may be more likely to live in areas that they can travel to by car ([@bib13]). Whereas mixed-use neighbourhoods (i.e. mix of residential, service, commercial etc. uses) have facilities nearby that are easily accessed on foot ([@bib13]). The availability of transport varies between different community groups, which has implications for health ([@bib23]). Individual transportation decisions can also affect health and these decisions are not equal across neighbourhoods ([@bib1]), those who experience the least benefit and most disbenefit from transport are often those already socially disadvantaged in many other ways ([@bib10]). This disadvantage has a historical context where those living in inner city areas that are generally serviced with good public transport infrastructure have suffered by the predominant development of streets for cars, meaning the reduction in safe routes for walking and cycling; this impact has been greatest for the poorest communities who traditionally relied on these free means of transport ([@bib28]). Outside of large urban centres, suburban low cost housing was often hastily constructed with inadequate public transport infrastructure resulting in those without access to a car having poor mobility ([@bib28]).

People may choose to live in an area that suits a lifestyle in terms of travel mode, access to various destinations, and dietary and physical activity preferences ([@bib9]). However, a substantial proportion of people are unable to exercise choice (e.g. public sector housing tenants who are bound by the availability and location of public sector housing) and do not reside in their preferred neighbourhoods, and can therefore face difficulties in travelling by their preferred transport mode, particularly for utilitarian journeys rather than for leisure ([@bib5]). Living in a rural or urban area can impact on health and wellbeing ([@bib21]), through factors such as differences in transport provision and this can contribute to inequalities that influence health ([@bib23]). The built environment (both in urban and suburban neighbourhoods) can impose restrictions on the travel mode choice, often forcing disempowered residents to use a travel mode which is not the preferred one and sometimes older adults will move from rural to urban areas to have better access to services ([@bib21]).

People may try to maximise their happiness and satisfaction when making transport mode choice, incorporating remembered experiences from previous decisions when contemplating future decisions ([@bib13]). Trip satisfaction is affected by both the characteristics of the trip and the individual ([@bib44]), and the provision of good public transport is associated with higher levels of use ([@bib12]). However, it remains to be determined how close one\'s perception reflects reality, how the modes may differentially affect activity, and how to improve the understanding of the differences ([@bib15]).

It has been suggested that research should better conceptualise walking as an ambient activity; i.e. something enjoyed rather than incidental to everyday life ([@bib48]) and that to encourage walking urban spaces should be constructed so that walking is both achievable and enjoyable ([@bib27]). For older people socio-economic factors are associated with utility cycling (journeys to work), however there is limited evidence of the role of socio-economic position with active travel ([@bib19]). The prevalence of active travel can increase for those without a car compared to those who have car access ([@bib29]); however there have been few studies that have adequately controlled for car ownership when describing transport mode choice. Many studies have used area based summaries of car ownership from national surveys rather than individual level data, particularly for active travel ([@bib26]).

In building transport infrastructure which encourages journeys to be completed actively or using public transport infrastructure it is important to firstly understand current satisfaction with transport modes to a range of destinations, which adequately controls for car access, urbanicity, socio-economic and health status, and explore variations in these over time.

The aim of this study was to:(1)Examine self-rated satisfaction with transport mode,(2)Explore the impact of journey destination, sex, and age, education, car access, urban/rural classification, health and socio-economic status as moderators of the likelihood of transport satisfaction, and;(3)Explore whether any changes in transport satisfaction over time varied by these factors.

2. Methodology {#s0010}
==============

2.1. Study population {#s0015}
---------------------

The data used were from our 2010 repeat of our 1997 postal survey '[Transport, Housingand Well-being](http://thaw.sphsu.mrc.ac.uk/){#ir0005}' (THAW) of a random stratified sample of adults in eight local authority areas in the West of Scotland. THAW 2010 was based on THAW 1997, a study designed to examine three objectives, firstly, the statistical associations between long term morbidity and mental health and well-being on the one hand, and housing tenure and car ownership on the other (while controlling for socio-demographic and psychological characteristics); secondly, the role of housing quality, residential environment, and use of cars, in influencing illness and psychological health; and thirdly the meaning of housing tenure and car ownership in people\'s daily lives ([@bib22]). THAW 2010 draws on respondents from the same geographical areas (due to its socially heterogeneous composition) to our 1997 postal survey and uses a very similar postal questionnaire to the previous study. As with our 1997 survey, our random sample of the general population was stratified to reduce selection bias ([@bib42]) using a geodemographic classification of neighbourhood type (using ACORN, Scottish version ([@bib7])) to ensure that all types of residential neighbourhoods (ranging from 'affluent consumers in large houses' to 'poorest council estates') were included in correct proportions.

The postal questionnaire (see online supplementary file), with three reminders (using Dillman\'s total design method ([@bib14])) was sent out in the autumn of 2010. We achieved a response rate of 38% (2092 completed questionnaires, of whom 68 were excluded from the present analyses due to missing postcode data), from a sample of 5521 adults drawn from the electoral roll in the eight local authority areas which make up the Glasgow and Clyde Valley Structure Plan area in the West of Scotland. The estimated population in this area in 2010 was 1,763,430, and contains marked variations in social status and in health. ([@bib4]) Survey respondents' ages ranged from 17 to 95 years old. The socio-demographic characteristics of THAW 2010 were comparable to the previous THAW 1997 Study; e.g. respondents' own social class was similar in THAW 1997 and THAW 2010 (65% and 70% in the non-manual social class groups, respectively). Compared to the West Central Scotland population, our achieved study sample characteristics were broadly similar for sex and for age; 56% were female, and 65% were of working age (18--60 years old), compared to 52% and 62% respectively within West Central Scotland ([@bib17]). Within our sample, 85% of respondents had access to at least one car or van, while within the 2010 Scottish Household Survey, within West Central Scotland, 70% had access to a car (does not include van access) ([@bib38]).

THAW 2010 was approved by the Ethics Committee of the Faculty of Law, Business and Social Sciences at the University of Glasgow.

### 2.1.1. Outcome variable -- satisfaction with transport mode {#s0020}

Satisfaction with transport mode was measured using the Faces Scale ([@bib2]), a seven point scale with one being happiest and seven being unhappiest, and respondents were asked to tick the face which shows best how they feel about the means of transport they normally used to get around. The variable was transformed to create a binary outcome measure of 'satisfied' which included the two most positive outcomes (1 and 2) compared to 'other' (faces 3--7). The transformation allowed a robust and interpretable logistic regression model to be used for the analysis, and by using a binary outcome variable provided greater power than a 7-scale categorical outcome.

### 2.1.2. Independent variables {#s0025}

The THAW survey collected a number of individual level variables such as sex, age (in years), self-rated health status over the past 12 months, and household car access. Age (in years) was grouped into the following four categories for analysis, 17 to 24, 25 to 44, 45 to 64 and 65+, and health status was dichotomised into 'excellent/good' or 'fair/poor'. Each participant was linked to the six category Scottish urban/rural index ([@bib41]), and 2012 Scottish Index of Multiple Deprivation (SIMD) quintile (1=most deprived, 5=least deprived) ([@bib40]) based on the home postcode. The SIMD combines 38 indicators across the 7 domains, such as: income, employment, health, education, skills and training, housing, geographic access and crime ([@bib40]). The SIMD was also linked to individuals from the earlier 1997 THAW 1 cohort, and although this described area level deprivation for 2012, the SIMD index did not exist for the earlier wave. The alternative Carstairs Index, describing material disadvantage in the population using 2001 census data ([@bib20]), was considered but ultimately not used due to two of the four main indicators being car ownership and unemployment, which were outcome variables in our analysis.

### 2.1.3. Journey mode and destination {#s0030}

Participants provided information on their usual transport mode when travelling to the following destinations or events: day out, evening out, health appointment, sports facility, visiting friends/family, taking children to school, supermarket, and work/education. The journey destinations used in the THAW survey are similar to those used in other national travel surveys such as the UK National Travel Survey ([@bib37]).The modes for these journeys were categorised for analysis as: by car, public transport, active (walked or cycled) and multiple modes (a mixture of all modes). An overarching usual journey mode category was created based on the transport used for all journeys; if multiple modes were used across destinations the overall transport mode was selected. This was based on a description of UK daily travel in the 2010 National Travel Survey which showed that most journey purposes were for shopping, commuting and education (when commuting and education are combined, as in the THAW questionnaire) ([@bib24]). Models were repeated individually for each destination and are presented in the paper to test this overarching travel assumption and explore differences between the overall and individual destination categories (Models 7--14, described in subsequent subsection).

2.2. Statistical analysis {#s0035}
-------------------------

A two-level logistic regression model was fitted where individuals were nested within Scottish intermediate geographies, which are geographical polygon areas based on home address of each participant (groups of approximately 4000 household residents which respect physical boundaries and natural communities, have a regular shape and contain households with similar social characteristics ([@bib39])). Participants were matched to an intermediate geography area based on their home postcode being located within its boundary. This resulted in 402 intermediate geography areas for THAW 1 and 383 for THAW 2. An alternative smaller administrative boundary, Scottish data zone (administrative boundary of between 500--1000 households), was considered for the area level variable, however as 46.5% of data zones in THAW 2 (n=426/916) contained only 1 participant this removed the higher level context and thus was not chosen.

The dependent (outcome variable) was transport satisfaction (binary yes/no) and the independent covariates were travel mode, age, sex, health status, access to car, urban/rural classification, and socio-economic status.

All models specified individuals nested within intermediate geographies as a random effect. Statistical analyses were completed using MLwiN v2.36. The following models were performed for both survey waves and are presented in [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}:*[Model 1]{.ul}*: Null model.*[Model 2]{.ul}*: The following individual level variables were included as covariates: sex, age, and health status.*[Model 3]{.ul}*: Identical structure to ***model 2*** with contextual variables urban/rural classification and socio-economic status included.*[Model 4]{.ul}*: Identical structure to ***model 3*** with the variable access to car at household included.*[Model 5]{.ul}*: Identical structure to ***model 3*** with the variable journey mode (summary of all destinations) included.*[Model 6]{.ul}*: Identical structure to ***model 3*** with both the variable journey mode (summary of all destinations) and access to car at household included.*[Model 7--14]{.ul}*: To explore whether transport satisfaction differed by journey destination (rather than a summary of all destinations) and to test the assumptions of the overall transport mode category, an identical structure to ***model 6*** was repeated but the variable journey mode included separately for each destination: day out (model 7), evening out (model 8), attending health appointment (model 9), sports facility (model 10), visiting friends/family (model 11), taking children to school (model 12), supermarket (model 13), and work/education (model 14).

### 2.2.1. Formal assessment of change in transport satisfaction over time {#s0040}

Size and significance of differences in change over time in reported transport satisfaction were assessed by interaction terms. Predictive margins of transport satisfaction were described and differences between the predictors of transport satisfaction reported.

3. Results {#s0045}
==========

3.1. Participant characteristics {#s0050}
--------------------------------

THAW 1 comprised a total of 2735 participants included in the analysis, of those 59% (n=1605) were female ([Table 1](#t0005){ref-type="table"}), while for THAW 2 there was a smaller sample (n=2024) and a similar proportion were female (57%, n=1146)). The majority of participants were aged 25 to 44 in THAW 1 (36.1%, n=986) and 45 to 64 in THAW 2 (45%, n=912), and approximately a quarter were aged 65 and over at both surveys (THAW 1 27% (n=729), THAW 2: 25% (n=508)). A greater proportion of the sample rated their health as 'excellent' or 'good' in THAW 2 (70% (n=1400)) than in THAW 1 (60% (n=1, 615). Over half of the participants (THAW 1: 67% (n=1818), THAW 2 60% (n=1204)) lived in a large urban area, and around a quarter in both samples in other urban areas, representing the predominantly urban geography of West Central Scotland. There were slightly more participants living the least deprived quintile (25%, n=508) than the most deprived (20%, n=401). Most individuals (82%, n=1649) had access to a car at the household for the later time period.Table 1Participant characteristics and transport satisfaction.Table 1**VariableWave 1 (1997)Wave 2 (2010)Participant characteristicsTransport satisfaction (N & % of total)Participant characteristicsTransport satisfaction (N & % of total)(N & % of total)(N & % of total)**Satisfied2735 (100)1531 (55.9)2024 (100)1345 (66.5)***[Sex]{.ul}***male1130 (41.3)644 (57.0)878 (43.4)594 (67.7)female1605 (58.7)887 (55.3)1146 (56.6)751 (65.5)***[Age]{.ul}***17 to 24116 (4.2)60 (51.7)109 (5.4)58 (53.2)25 to 44986 (36.1)598 (60.7)487 (24.1)314 (64.5)45 to 64901 (32.9)526 (58.4)912 (45.1)627 (68.8)65 plus729 (26.7)344 (47.2)508 (25.1)340 (66.9)***[Health status]{.ul}***Excellent/good1615 (59.1)1053 (65.2)1400 (69.2)1006 (71.9)Fair/poor1104 (40.4)472 (42.8)608 (30.0)325 (53.5)***[Employment status]{.ul}***Employed or student1282 (46.9)829 (64.7)1118 (55.2)768 (68.7)Unemployed519 (19.0)238 (45.9)237 (11.7)125 (52.7)Retired815 (29.8)408 (50.1)596 (29.4)407 (68.3)***[Urban Rural classification]{.ul}***Large Urban Area1818 (66.5)976 (53.7)1204 (59.5)802 (66.6)Other Urban Areas667 (24.4)414 (62.1)539 (26.6)359 (66.6)Accessible Small Towns160 (5.9)93 (58.1)175 (8.7)116 (66.3)Accessible Rural82 (3.0)44 (53.7)92 (4.6)55 (59.8)Remote Rural8 (0.3)4 (50.0)14 (0.7)13 (92.9)***[SIMD Quintile]{.ul}***1 (Most Deprived)909 (33.2)433 (47.6)401 (19.8)228 (56.9)2627 (22.9)338 (53.9)428 (21.2)271 (63.3)3435 (15.9)262 (60.2)388 (19.2)258 (66.5)4324 (11.9)200 (61.7)299 (14.8)213 (71.2)5 (Least Deprived)440 (16.1)298 (67.7)508 (25.1)375 (73.8)***[Access to car at household]{.ul}***No access959 (35.1)*379 (39.5)*364 (17.9)169 (46.4)Access1640 (59.9)1130 (68.9)1649 (81.5)1173 (71.1)***[Journey mode (All -- summary)]{.ul}***Car1118 (40.9)*804 (71.9)*1199 (59.2)787 (65.6)Public Transport411 (15.0)*133 (32.4)*109 (5.4)70 (64.2)Active367 (13.4)*158 (43.1)*65 (3.2)42 (64.6)Multiple741 (27.1)393 (53.0)612 (30.2)418 (68.3)

3.2. Transport satisfaction {#s0055}
---------------------------

Transport satisfaction was higher in the latter 2010 time period where two thirds (67%, n=1345) of all individuals were satisfied with their usual transport mode choice than during 1997 (56%, n=1531) ([Table 1](#t0005){ref-type="table"}). This was slightly higher for males (THAW 1 57% (n=644), THAW 2 68% (n=594)) than females (THAW 1 55% (n=887), THAW 2 66% (n=751)) in both time periods. During the earlier time period, both the younger 17 to 24 (52%, n=60) and 65 plus (47%, n=344) age groups had the lowest proportion of transport satisfaction than the mid-life age groups. In the later 2010 time period transport satisfaction for the 64 plus age group consisted of the greatest proportion who were satisfied with their transport (70%, n=340) which was similar to the 25 to 44 (65%, n=314) and 45 to 64 (69%, n=627) age groups. The younger 17 to 24 age group had similarly lower reported levels of transport satisfaction in the 2010 survey (53%, n=58) as that reported in 1997 (52%, n=60).

Those who reported their health as excellent or good rated higher transport satisfaction (72%, n=1006) than those with fair or poor health (54%, n=325) in the 2010 survey. Similarly, those with access to a car at their household had a higher transport satisfaction (71%, n=1173) than those with no access (46%, n=169). Transport satisfaction was greater in less deprived areas.

There was little difference between journey mode and transport satisfaction when reported as a proportion for the most recent time period. The likelihood of transport satisfaction and rate of change over time between journey modes are described in the subsequent subsections.

3.3. Likelihood of transport mode satisfaction {#s0060}
----------------------------------------------

Those who reported poor or fair health (THAW 1, Odds Ratio (OR) 0.51, p\<0.001, THAW 2. OR 0.50, p\<0.001) were less satisfied with their usual transport in all models and both time periods (Model 6, [Tables 2](#t0010){ref-type="table"} and [3](#t0015){ref-type="table"}). Household car access increased transport satisfaction (OR 2.63, p\<0.001). For those unemployed in the latter 2010 time period having access to a car at the household removed the likelihood of dissatisfaction with transport ([Table 2](#t0010){ref-type="table"}, Model 6). The effect of deprivation on transport satisfaction was mitigated when adjusted for household car access. There were no significant differences between gender, a combination variable of journey destination and transport satisfaction. In the earlier 1997 time period there were no differences in transport satisfaction and age, however in the latter 2010 time period individuals aged 25 and over were more likely to be satisfied with transport than the younger 17--24 age group ([Table 3](#t0015){ref-type="table"}).Table 2Likelihood of journey satifaction, individual level variables, contextual level variables, and summary of journey destination THAW 1 (1997).Table 2**Likelihood of transport satisfaction (Wave 1)Model 1Model 2Model 3Model 4Model 5Model 6Null modelIndividual variablesModel 2+Contextual variablesModel 3+Car AccessModel 3+Usual journey modeModel+Car Access & Usual journey modeVariableN (%)OR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)p*****[Sex]{.ul}***Male1130 (41.3)***Ref***Female1605 (58.7)0.99 (0.84 to 1.16)0.9090.99 (0.84 to 1.16)0.8601.07 (0.90 to 1.26)0.4431.06 (0.89 to 1.25)0.5281.09 (0.92 to 1.30)0.297***[Age]{.ul}***17--24116 (4.2)***Ref***25--44986 (36.1)***1.53 (1.02 to 2.28)****0.038***1.48 (1.00 to 2.21)0.0531.46 (0.97 to 2.20)0.0721.30 (0.87 to 1.96)0.2051.33 (0.88 to 2.00)0.18145--64901 (32.9)***1.75 (1.16 to 2.64)****0.008****1.70 (1.12 to 2.56)****0.012****1.76 (1.15 to 2.69)****0.009***1.43 (0.94 to 2.19)0.0951.51 (0.99 to 2.32)0.05865 plus729 (26.7)3 missing1.18 (0.72 to 1.93)0.5181.14 (0.70 to 1.88)0.5981.51 (0.90 to 2.53)0.1161.01 (0.61 to 1.69)0.9581.20 (0.71 to 2.03)0.488***[Health status]{.ul}***Excellent/good1615 (59.1)***Ref***Fair/poor1104 (40.4)16 missing***0.45 (0.39 to 0.54)****\<0.001****0.48 (0.40 to 0.57)****\<0.001****0.52 (0.44 to 0.63)****\<0.001****0.48 (0.40 to 0.57)****\<0.001****0.51 (0.43 to 0.62)****\<0.001****[Employment status]{.ul}***Employed or student1282 (46.9)***Ref***Unemployed519 (19.0)***0.63 (0.50 to 0.79)****\<0.001****0.70 (0.55 to 0.88)****0.002***0.83 (0.65 to 1.06)0.140***0.76 (0.59 to 0.97)****0.028****0.77 (0.60 to 1.00)****0.048***Retired815 (29.8)119 missing0.82 (0.59 to 1.13)0.2200.86 (0.62 to 1.18)0.3440.98 (0.70 to 1.38)0.9260.99 (0.71 to 1.39)0.9630.99 (0.70 to 1.40)0.966***[Urban Rural classification]{.ul}***Large urban area1818 (66.5)***Ref***Other urban areas667 (24.4)***1.29 (1.05 to 1.58)****0.014***1.22 (1.00 to 1.50)0.054***1.27 (1.03 to 1.56)****0.022****1.23 (1.00 to 1.51)****0.047***Accessible small towns160 (5.9)1.01 (0.71 to 1.44)0.9510.98 (0.68 to 1.40)0.9011.00 (0.70 to 1.44)0.9931.00 (0.70 to 1.44)0.997Accessible rural82 (3.0)0.93 (0.58 to 1.51)0.7800.71 (0.44 to 1.14)0.1560.79 (0.49 to 1.29)0.3520.69 (0.42 to 1.12)0.133Remote rural8 (0.3)0.44 (0.10 to 1.90)0.2710.36 (0.09 to 1.52)0.1660.58 (0.14 to 2.46)0.4570.51 (0.12 to 2.11)0.349***[SIMD quintile]{.ul}***1 (Most deprived)909 (33.2)***Ref***2627 (22.9)1.12 (0.90 to 1.40)0.3090.92 (0.73 to 1.16)0.4910.97 (0.77 to 1.22)0.7790.89 (0.71 to 1.12)0.3313435 (15.9)***1.33 (1.03 to 1.72)****0.027***1.07 (0.82 to 1.39)0.6141.10 (0.84 to 1.42)0.4961.01 (0.78 to 1.32)0.9234324 (11.9)1.30 (0.98 to 1.72)0.0670.87 (0.65 to 1.17)0.3620.93 (0.69 to 1.24)0.6230.80 (0.60 to 1.08)0.1465 (Least deprived)440 (16.1)6 missing***1.68 (1.30 to 2.19)****\<0.001***1.00 (0.76 to 1.32)0.9841.10 (0.84 to 1.45)0.4910.91 (0.69 to 1.20)0.502***[Access to car at household]{.ul}***No access959 (35.1)***Ref***Access1640 (59.9)136 missing***2.97 (2.44 to 3.62)****\<0.001****1.77 (1.38 to 2.27)****\<0.001****[Journey mode (journey destination summary)]{.ul}***Car1118 (40.9)***Ref***Public transport411 (15.0)***0.24 (0.18 to 0.31)****\<0.001****0.34 (0.25 to 0.47)****\<0.001***Active367 (13.4)***0.34 (0.26 to 0.45)****\<0.001****0.49 (0.36 to 0.67)****\<0.001***Multiple741 (27.1)98 missing***0.41 (0.33 to 0.50)****\<0.001****0.46 (0.37 to 0.58)****\<0.001***ICC0.0440.0250.0160.0070.0110.005R-squared\<0.00010.0750.0890.1710.1580.201MOR1.451.321.251.161.211.32[^1]Table 3Likelihood of journey satifaction, individual level variables, contextual level variables, and summary of journey destination THAW 2 (2010).Table 3**Likelihood of transport satisfaction (Wave 2)Model 1Model 2Model 3Model 4Model 5Model 6Null modelIndividual variablesModel 2+Contextual variablesModel 3+Car AccessModel 3+Usual journey modeModel+Car Access & Usual journey modeVariableN (%)OR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)pOR (LL -- UL 95% CI)p*****[Sex]{.ul}***Male878 (43.4)***Ref***Female1146 (56.6)0.93 (0.76 to 1.13)0.3980.92 (0.75 to 1.12)0.4590.96 (0.79 to 1.17)0.6920.91 (0.75 to 1.11)0.3540.95 (0.78 to 1.17)0.634***[Age]{.ul}***17--24109 (5.4)***Ref***25--44487 (24.1)***1.66 (1.07 to 2.56)****0.019****1.70 (1.10 to 2.62)****0.017****1.61 (1.03 to 2.51)****0.035****1.71 (1.10 to 2.66)****0.016****1.63 (1.04 to 2.54)****0.031***45--64912 (45.1)***2.18 (1.07 to 3.31)****\<0.001****2.21 (1.45 to 3.38)****\<0.001****2.14 (1.40 to 3.30)****\<0.001****2.28 (1.49 to 3.48)****\<0.001****2.19 (1.43 to 3.37)****\<0.001***65 plus508 (25.1)8 missing***2.18 (1.43 to 3.25)****0.024****1.87 (1.08 to 3.25)****0.026****2.27 (1.27 to 3.92)****\<0.001****1.91 (1.10 to 3.33)****0.022****2.26 (1.28 to 3.97)****0.005****[Health status]{.ul}***Excellent/good1400 (69.2)***Ref***Fair/poor608 (30.0)16 missing***0.45 (0.36 to 0.56)****\<0.001****0.49 (0.39 to 0.61)****\<0.001****0.51 (0.41 to 0.63)****\<0.001****0.48 (0.39 to 0.60)****\<0.001****0.50 (0.40 to 0.63)****\<0.001****[Employment status]{.ul}***Employed or student1118 (55.2)***Ref***Unemployed237 (11.7)***0.67 (0.49 to 0.91)****0.011****0.72 (0.52 to 0.98)****0.036***0.91 (0.65 to 1.26)0.573***0.71 (0.52 to 0.97)****0.033***0.90 (0.65 to 1.25)0.539Retired596 (29.4)1.10 (0.76 to 1.59)0.6161.10 (0.76 to 1.61)0.6051.13 (0.77 to 1.66)0.5281.11 (0.76 to 1.61)0.5941.14 (0.77 to 1.67)0.515***[Urban Rural classification]{.ul}***Large urban area1204 (59.5)***Ref***Other urban areas539 (26.6)0.95 (0.74 to 1.21)0.6590.94 (0.73 to 1.21)0.6360.91 (0.70 to 1.18)0.4860.90 (0.69 to 1.18)0.458Accessible small towns175 (8.7)0.93 (0.63 to 1.37)0.7190.83 (0.56 to 1.24)0.3650.95 (0.64 to 1.42)0.8190.85 (0.56 to 1.27)0.420Accessible rural92 (4.6)0.68 (0.41 to 1.12)0.129***0.59 (0.36 to 0.98)****0.041***0.68 (0.41 to 1.13)0.134***0.58 (0.35 to 0.98)****0.041***Remote rural14 (0.7)6.08 (0.73 to 50.80)0.0965.27 (0.62 to 44.66)0.1276.49 (0.80 to 54.63)0.0865.54 (0.65 to 47.14)0.117***[SIMD quintile]{.ul}***1 (Most deprived)401 (19.8)***Ref***2428 (21.2)1.30 (0.96 to 1.76)0.0901.09 (0.80 to 1.50)0.5761.28 (0.94 to 1.74)0.1111.09 (0.79 to 1.49)0.6033388 (19.2)***1.39 (1.00 to 1.92)****0.047***1.16 (0.83 to 1.62)0.3941.36 (0.98 to 1.88)0.0661.14 (0.81 to 1.60)0.4444299 (14.8)***1.58 (1.12 to 2.24)****0.010***1.28 (0.89 to 1.83)0.186***1.57 (1.11 to 2.23)****0.012***1.27 (0.88 to 1.82)0.1975 (Least deprived)508 (25.1)6 missing***1.81 (1.33 to 2.48)****\<0.001***1.34 (0.96 to 1.86)0.086***1.81 (1.32 to 2.48)****\<0.001***1.34 (0.96 to 1.87)0.084***[Access to car at household]{.ul}***No access364 (17.9)***Ref***Access1649 (81.5)11 missing***2.60 (1.98 to 3.40)****\<0.001****2.57 (1.96 to 3.37)****\<0.001****[Journey mode (journey destination summary)]{.ul}***Car1199 (59.2)***Ref***Public transport109 (5.4)1.11 (0.69 to 1.79)0.6561.13 (0.70 to 1.84)0.615Active65 (3.2)1.18 (0.65 to 2.13)0.5821.07 (0.59 to 1.95)0.824Multiple612 (30.2)39 missing1.24 (0.98 to 1.58)0.0741.20 (0.94 to 1.53)0.138ICC0.0290.0270.0270.0310.0280.032R-squared\<0.00010.0480.0630.0880.0670.091MOR2.752.742.742.762.752.77[^2]

[Supplementary Table 2](#s0120){ref-type="sec"} contains models 7--14 which describe the likelihood of transport satisfaction for individual journey destinations to explore whether transport satisfaction differed by transport mode during 2010 (THAW 1). There were no substantial changes in the main results for both the individual and area level variables. There were changes in the likelihood of transport satisfaction, compared to travelling by car, for journeys travelled using mixed mode for a day out (OR: 1.46, p=0.011), visiting family/friends (OR: 1.50, p=0.005), and to work/education (OR: 1.59, p=0.038). Journeys using public transport for travel to work/education resulted in improved transport satisfaction (OR: 1.54, p=0.017). [Supplementary Table 1](#s0120){ref-type="sec"} presents transport satisfaction for individual journey destinations reported in the 1997 sweep.

3.4. Changes in the likelihood of transport satisfaction over time (1997--2010) {#s0065}
-------------------------------------------------------------------------------

[Table 4](#t0020){ref-type="table"} compares change over time from 1997 to 2010 in the likelihood of transport satisfaction. The ORs are from interaction terms and provide a means of formally assessing whether the change over time in each category is significantly different to that in the reference categories. For example, the OR for females indicates whether the increase in likelihood of transport satisfaction over time for women is significantly different to the increase over time for men. The table shows that there were no significant differences between genders, age groups, or health status in change over time. However, the likelihood of transport satisfaction increased by a greater amount for those retired than those in employment (OR 1.40, p=0.032), for living in remote rural areas compared to large urban areas (OR 10.54, p=0.007), and journeys travelled by public transport (OR 2.39, p=0.005) and using multiple modes (OR 2.19, p\<0.001) compared to journeys by car. Active travel showed borderline significance in increases in transport mode satisfaction compare to car (OR 1.86, p=0.054).Table 4Difference in change in the likelihood of transport satisfaction over time (1997--2010) relative to the size of the difference in the base category.Table 4**Interaction over timeORpLL 95% CIUL 95% CI*****Gender***Male**Ref**Female0.900.4400.701.17***Age band***17--24**Ref**25--441.120.7180.612.0345--641.250.4500.702.2565 plus1.690.0930.923.14***Health status***Excellent/good**Ref**Fair/poor1.001.0000.771.30***Employment status***Employed or student**Ref**Unemployed1.080.6820.751.54Retired**1.400.0321.031.9*****Urban Rural classification***Large urban area**Ref**Other urban areas0.850.3300.611.18Accessible small towns0.870.6430.51.54Accessible rural0.920.8810.441.89Remote rural**10.540.0071.9357.7*****SIMD quintile***1 (Most deprived)**Ref**21.160.4470.791.7131.060.7700.731.524**1.530.0501.002.34**5 (Least deprived)1.340.1760.882.04***Access to car at household***No access**Ref**Access1.080.6620.771.51***Journey mode***Car**Ref**Public transport**2.390.0051.304.41**Active1.860.0530.993.49Multiple**2.19\<0.0011.573.01**

4. Discussion {#s0070}
=============

4.1. Main findings {#s0075}
------------------

The aim of our study was to examine transport satisfaction with usual mode of transport, explore the impact of journey destination, sex, age, car access, urban/rural classification, health and socio-economic status as moderators of the likelihood of transport satisfaction, and explore any changes in transport satisfaction in these variables over time. We found that in 2010, two thirds of individuals were satisfied with their transport mode choice. The main moderators in the likelihood of increased transport satisfaction in 2010 were older age, good or excellent health, and household car access. The effect of area level deprivation on the likelihood of transport satisfaction was mitigated when adjusted for access to car at household.

Transport satisfaction increased from 1997 to 2010 for those retired and the older 65+ age group who, interestingly, reported the least satisfaction at the 1997 survey. This improvement in transport satisfaction over time remained significant only for those retired compared to those employed or in full time education.

There were greater increases in transport satisfaction for journeys completed by public transport, using multiple modes and actively travelled when compared to journeys made by car.

4.2. Comparison with existing literature {#s0080}
----------------------------------------

There are many interventions that are required to create healthier and more sustainable cities for the future, two of which are improving access to public transport, and enhancing the desirability of active travel ([@bib18]). Our study of transport satisfaction in the West of Scotland found that transport satisfaction had increased over time and that these increases were greatest when travelling by public transport, active transport and using multiple transport modes, compared to car transport. Other recent studies have shown that it is often subjective attitudes which influence commuter travel satisfaction, and those who feel travel has a purpose rather than a 'waste of time' are often more satisfied with travel ([@bib50]). Environmentally friendly commuters are often the most satisfied with their travel and many studies have shown that cycling and walking commuters have the greatest levels transport satisfaction ([@bib31], [@bib43], [@bib50]). Although our study did not show active travel having the greatest reported transport satisfaction overall, the proportion reporting satisfaction in transport when using this mode did increase over time compared to satisfaction with car transport. Our study also included all journeys for multiple purposes where many studies have described transport satisfaction only for commuter travel, when we analysed journey satisfaction for which the main journey purpose was travel to work or education in the most recent time period we did not find increased nor decreased satisfaction for active travel compared to those whose main mode for that purpose was car.

We found an increase in journey satisfaction where multiple modes of transport were used compared to car travel alone. This suggests that individuals are potentially enjoying more flexible, multimode travel, including different journey modes when travelling to a destination. [@bib12] recommend the use of existing public transport networks to break car journeys, such as 'park and ride' schemes or places which facilitate the change from active modes to public transport. Our findings supports the promotion of this multi-mode transport policy encouraging mixed transport modes, as these provided positive levels of transport satisfaction.

Our findings suggested that household car access was associated with greater transportation satisfaction overall, even where an alternative transport mode, such as public transport, displayed greater satisfaction for a specific journey destination. Qualitative studies in Montreal, Canada, showed that individuals wished to have access to a car for journeys when they feel it is required and transport satisfaction was improved when the journey decision was a personal choice ([@bib44]). Therefore, an individual being empowered to choose whether or not to travel by car may be an indicator of overall greater transport satisfaction. For example, having the option to use a car for instances where it may be raining or the requirement of transporting lots of baggage which may be difficult when using other modes ([@bib21]).

Alternatively, researchers have hypothesised that households unable to use a car could be more satisfied with their daily travel as they have adjusted their activity schedule so they have little need for travel where the car is superior, or they have chosen to live in neighbourhoods with satisfactory public transport services ([@bib5]). Our finding differs from this hypothesis, and the deprivation indicator used in the analysis included a measure of geographical access, therefore adjusting for access to public transport services. Those without a car may feel disempowered in their transport decisions by being unable to participate in activities requiring travel by car, leading to lower transport satisfaction.

Studies have recommended understanding attitudes of older people towards transport ([@bib21]) and we found that older adults were more satisfied with their usual transport mode than younger individuals (16--24 old) in the later 2010 survey. However, a key determinant of transport satisfaction was health, poor health is more prevalent in older age as life expectancy rises at a greater rate than health life expectancy ([@bib30]), meaning that the population are growing older but often not living these prolonged years in good health, particularly among those in deprived areas. Therefore this age group may be most susceptible for being dissatisfied with their usual transport.

The likelihood of transport satisfaction showed a greater increase from 1997 to 2010 for those retired compared to people in employment or full time education. From 1st April 2006 the Scottish Government introduced the *'Scotland-wide Free Bus Travel Scheme for Older and Disabled People'* ([@bib36]), and this may have contributed to the increase in transport satisfaction for public transport and by individuals who are retired over this time period. Studies evaluating the impact of concessionary bus fares for older people showed that the policy produced modal shifts from car to bus, but the biggest increases in usage were amongst more affluent car-owning male pensioners ([@bib34]). The evaluation also showed limited evidence of increased social inclusion for those living in the most deprived areas ([@bib34]), and others have warned that those most isolated are unable to use the bus ([@bib3]). As well as applying caution to the overall positive effects of free bus travel to all, there are other potential positives for older people resulting from free bus travel policies, such as providing significant health benefits through increased incidental physical activity ([@bib11]).

We found higher transport satisfaction for journeys to work or education if the usual mode was public transport or a combination of multiple transport modes. Other studies have found that train commuters, as well as pedestrians and cyclists, were significantly more satisfied than car users in their journey mode ([@bib44]). This may be due to public transport providing a more structured journey which the individual has tailored to suit their needs. It is also important to consider that car journeys during peak rush hour commuter times have a higher frequency of traffic jams which can cause additional stress and therefore decreased transport satisfaction ([@bib47]) and roads in Scotland had experienced a substantial increase in traffic volume during the study period of 16% from 1996 to 2014 ([@bib46]). Alternative travel by transport modes such as train show decreased levels of stress and less negative moods ([@bib47]). Higher satisfaction for public transport to a work or education destination is a positive finding in encouraging sustainable transport options for commuters, and efforts should continue to improve and promote public transport. In addition to the increased congestion on roads, which may have resulted in decreased satisfaction for car drivers, between the 1997 (wave 1) and 2010 (wave 2) there had been investment in cycling infrastructure across the UK, and more specifically in the West of Scotland. In 2008 Sustrans, a UK wide cycling charity, and Transport Scotland, The Scottish Government, formally monitored a three-year £16 million investment in cycling infrastructure across Scotland ([@bib45]). Cycling commuters are generally more satisfied with their travel than road users ([@bib13]), and improved cycling infrastructure in the region could have been an important factor in increased transport satisfaction.

Due to small numbers, we were unable to distinguish between walking and cycling commuters. Studies have shown that for those living in London walking commuters were more satisfied than those cycling ([@bib8]). Outside of areas where commuting by bicycle have experienced large increases, such as London, for the full population of England and Wales the proportion of journeys to work on bicycle constitute a very small proportion of all commuter journeys (2.8%) and has remained the same from 2001 to 2011 (Office for National Statistics [@bib25]).

4.3. Strengths and limitations {#s0085}
------------------------------

The strength of our study was our ability to measure individual and contextual level characteristics which may influence transport satisfaction. We were also able to describe changes in transport satisfaction for populations living in the same areas, over time. The THAW study contains a representative sample from West Central Scotland and postcode data of each participant were collected. This allowed for area level variables, such as deprivation and urban/rural geography, to be matched to individuals. In addition to these data, each individual completed a questionnaire which recorded individual characteristics such as gender, age, health status, and access to car at household. Therefore allowing us to use precise individual measures rather than assigning an area level characteristic using sources such as the census. We included a self-reported measure of household car access; this has been a limitation of recent studies which have not included this variable in their statistical analysis. We were also able to distinguish between the various journey destinations individuals undertake in their day to day lives, whereas most previous studies have often described commuter journeys only.

The THAW respondents were representation of the West of Scotland, and other urban areas of Scotland, as described earlier in this paper ([Section 2.1](#s0015){ref-type="sec"} Study population). Two thirds of participants were in the upper non-manual social classes, and as with all regional surveys limitations should be applied when applying these results to other developed regions. Other world-wide studies in Belgium ([@bib13]), Australia ([@bib31]), China ([@bib50]), Canada ([@bib44]) and the USA ([@bib43]), have shown increased transport satisfaction when using active travel modes compared to those who drive, some also for public transport. However, understanding transport satisfaction is a complex task and is determined by multiple factors ([@bib44]), including the origin and destination of a trip on a local, city and world-wide scale where transport infrastructure differs.

Our analysis used a two level logistic regression model; this allowed us to complete the analysis accounting for variance at an area level. An appropriate area level variable was chosen based on the number of individuals nested within.

The study does have limitations. Transportation satisfaction was rated in one overall 'smiley face' scale; this was subsequently dichotomised into a binary outcome of satisfied/other. The questions asked individuals to rate overall transport satisfaction for their usual transport mode and then provide detail of the usual transport mode used for a range of destinations. Therefore assumptions have been made in assigning transport satisfaction to each journey mode and destination; however the analysis was repeated in a range of models for individual destinations to explore differences between these and transport satisfaction.

A potential limitation of the THAW questionnaire when describing transport satisfaction was that the participants were asked to describe satisfaction for their 'usual journey', and this has both positives and negatives in its application. The survey question used generated a general response drawing on all journeys from previous days, months or years to describe how participants rated their overall transportation feelings. This may not be wholly accurate of their satisfaction due to the time lag between journeys and completing the questionnaire. An alternative question, such as describing satisfaction for their most recent trip, would have instructed participants to remember their transport satisfaction over a shorter a time period which may have produced a more accurate response. However, this most recent trip may have been an unusually bad experience, therefore not representative of their general feelings of usual transport mode.

The area-level deprivation variable (SIMD) included 38 variables across seven domains, which contained a measure of employment. This could lead to multicollinearity between the individual level predictor variable 'employment status'. When performing models one to six we found no substantial changes in the estimated regression coefficients when predictor variables were added or deleted, to suggest any multicollinearity.

4.4. Conclusions {#s0090}
----------------

In conclusion, most individuals were satisfied with their journey transportation. Those with poor or fair health experienced worse transport satisfaction than those in good or excellent health, highlighting that further efforts are required to improve transport for those with worst health. Access to a car at the household improved transport satisfaction in all models, suggesting that empowerment to make a transport decision, even when other modes are more favourable to a car, improves overall transport satisfaction. However, when this was examined by type of journey, commuter journeys using public transport showed greater transport satisfaction than those by car in 2010 compared to 1997, highlighting continued efforts should be made to promote this transport mode.

Transport satisfaction improved from 1997 to 2010 for those retried and the older 65+ age group, who were the least satisfied during the first time period. Suggesting policies in Scotland, such as the free bus travel for older and disabled individuals, have improved transport satisfaction and has the potential to provide health benefits if adapted into international policy.

We found that increases in transport satisfaction were greater for journeys by public transport, by active or multiple modes, compared to those by car. Highlighting opportunities for promotion of these transport modes, and mixed mode transport, as a more satisfactory journey.

Future studies should enhance the understanding of transport satisfaction by including the length of journey and precise transport mode (bus/train/subway) for each journey.
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[^1]: *Note*: Binomial distribution, 2nd order linearisation and PQL estimation. OR: Odds ratio, LL: lower level, UL: upper level, CI: confidence level.

[^2]: *Note*: Binomial distribution, 2nd order linearisation and PQL estimation. OR: Odds ratio, LL: lower level, UL: upper level, CI: confidence level.
